INTRODUCTION
Undoubtedly, the 40 to 50 ka covered by conventional radiocarbon dating exceed considerably the time required for predominant processes of pedogenesis. Thus, 14C dating of soils could be acceptable, if it were not for some interference:
1. The pedosphere, comprising ca. 2 k Gt (2 x 1012 tons or 2 x 1018 g) of carbon as humus (close to 3 times the carbon pool sizes of -720 Gt of carbon in the atmosphere and 560 in the living biosphere), and, according to rough estimates (Yaalon 1990 ), nearly as much in calcretes of the subarid climate belt, about half of it being of biotic origin, receives annually -50% of the 60 Gt of carbon from terrestrial photosynthesis. This input occurs in exchange with released CO2 from respiration and soil organic matter (SUM) turnover, and rejuvenates the humus compartment of the topsoil. Soils with bicarbonate dynamics, e.g., Mollisols and Vertisols, could also contain moderate amounts of lithogenic carbon in the humus fraction (Scharpenseel 1977) (Table 1) . 2. Young, contemporary carbon is transported by percolation in highly acidic soils, via root growth, animal transport and through soil turbation processes, such as cryoturbation, bioturbation, downward peloturbation, inflecting also the subsoil to rejuvenation. Even in older, genetically rather stable Alfi-or Ultisols, 13C enrichment in the argillic horizons indicates some percolation or partition transport of organic matter in the deeper profile, and possibly, in the phreatic groundwater zone. 3. In northern countries, especially in periglacial landscapes, only the last Stilfried II interstadial and the Holocene represent the soil-forming period at the dating levels, with clearly distinguishable soil profiles. In the (sub)tropics, most of the soils are truncated, eroded relics of very old Tertiary, even Mesozoic soil formations with young allochthonous, transported topsoil material. 4. The overriding problem for absolute dating of soils is that an exact numerical soil age is impossible. Was the origin of the pedogenesis the primordial formation of the first scanty bit of humus? Was it the beginning of taxonomic compliance with the model of an initial member of morphogenetic sequence of stages? Or is the real beginning of soil age the completion of pedogenesis to the level of the present species of the Great Soil Group, which we subject to dating (climax stage)? 
BENEFITS OF SOIL RADIOCARBON DATING
The many incalculable factors influencing soil development, turnover of organic parent material and neogenesis of soil humic substances introduce a strong element of deterministic chaos, particularly in the processes of oxidative and reductive, biotic, abiotic/protolytic and photochemical organic matter transformations, characterized by increasing entropy (Lorenz 1963; Grossmann & Thomae 1977; Haken 1988 Geyh (1970) were quite skeptical about 14C dating soils in the 1970s, however, with maximized assessment of the rejuvenations to be expected. Other authors explored methods of isolating the least rejuvenated SOM fractions by chemical extraction, soil texture fractionation, particle size/mol weight gel chromatographic fractionation, repetitive 6 N HCl hydrolysis, coking, enzymatic treatment, etc. (Scharpenseel 1971 (Scharpenseel , 1972 (Scharpenseel , 1973 (Scharpenseel , 1975a (Scharpenseel , b, 1977 (Table 3) . We found no breakthrough to standardize sample preparation for absolute dating. Also, possibilities for correcting the rejuvenated results, including various models were not too rewarding, except by geological analogy, based on samples of known geological age (Scharpenseel & Schiffman 1977a, b) . Only after systematic 14C dating of thin-layer sections of soil profiles (Scharpenseel et al. 1989 ) did we find that, in a soil profile, the highest 14C age is always linked to the zone of highest clay content (Becker-Heidmann 1989 ). This was a generally valuable confirmation of the hypothesis that clay organic complexes, once formed, do not easily exchange the organic component with infiltrated younger humus components (Fig. 2) . Clay content (%) , stable isotope measurements also reveal landscape-historical changes, e.g., from tropical rainforest/gallery forest with C3 photosynthesis to savannah with mainly C4 grass vegetation (Martin et al, 1990) . Similarly, we observe landscape successions from coconut groves or other ecologies with oxidative biodegradation, b13C of ca.
-25%o, to rice land with reducing biodegradation, and a 813C-enriched carbon remainder due to emission of very light methane carbon with 813C of ca. -45 to -55%o (Neue, Becker-Heidmann & Scharpenseel 1990; Nakamura, Takai & Wada 1990) (Fig. 3) .
Extensive studies on isotope shifts in Pseudogleys (Aqualfs) (Schleser, Pohling & Kerpen 1981) , in Spodosols (Bertram & Schleser 1982) and in calcareous crusts (calcretes/caliches) (Schleser, Bertram & Scharpenseel 1983; Freytag 1985) , based mainly on the stable isotopes, 13C and 180, with but a few 14C dates for orientation of identity of sedimentation and migration, were highly successful in describing mechanisms of pedogenesis and zonal, geographic specificity.
14C dating of soils could prove that the SOM turnover, expressed as a simple exponential function
where C = SOM content; Ce = equilibrium SOM content; Co = initial SOM content; r = fraction of carbon decomposed per year; t = time in years, is oversimplified, as Jenkinson (1981) also emphasizes. Obviously, different SOM fractions have different characteristics of decomposition, whereas in the equation, we assume that all organic matter of carbon behaves identically in a decomposition pattern. Thus, 14C dating leads to soil carbon ages of >1 ka instead of 0.1 ka, as one would expect as a result of pure exponential decomposition. The Century model (Parton et al. 1987 (Parton et al. , 1989 and b180 measurements, has great potential for exploring soil properties and soil dynamic processes, such as in, e.g., cryo-, bio-, peloturbation in mollic, vertic, spodic and argillic horizons. Such measurements are also of value for learning about organic matter oxidation as fuel for the reduction of iron and sulfur compounds, as in acid sulfate soils or in ferrolysis, and also processes of pedolith, e.g., calcrete, formation. The value of these measurements also extends to the exploration of processes of landscape formation/change, concomitant with C3, C4 and CAM plant changes or alterations of soil hydrology, leading to a transition from oxidative (CO2 has b13C of ca. -25%o) to reductive biotransformation (CH4 has b13C of ca. -45 to -55%o).
Further, the need for 14C dating of SOM fractions is steadily growing with the modeling programs of functional carbon (SOM) compartments. Thin-layer sampling of soil profiles reveals that the samples with the highest clay content best mitigate the rejuvenation of the 14C age. Dating of clay organic complex fractions appears optimal.
